ABSTRACT

This document describes and quantitatively evaluates the effects of various factors on the
detection sensitivity of commercially available portable field instruments being used to conduct
radiological surveys in support of desmissioning. The U.S. Nuclear Regulatory Commission
(NRC) has amended its regulations to establish residual radioactivity criteria for decommissioning
of licensed nuclear facilities. Imgport of that rulemaking, the @wnission has prepared a

Generic Environmental Impact Statement (GEIS), consistent with the National Environmental
Policy Act (NEPA). The effects of this new rulemaking on the overall cost of decommissioning
are among the many factors considered in the GEIS. The overall cost includes the costs of
decontamination, waste disposal, and radiological surveys to demonstrate compliance with the
applicable guidelines. An important factor affecting the costs of such radiological surveys is the
minimum detectable concentration (MDC) of field survey instruments in relation to the residual
radioactivity criteria. The purpose of this study was two-fold. First, the data were used to
determine the validity of the theoretical minimum detectable concentrations (MDCs) used in the
GEIS. Second, the results of the study, published herein, provide guidance to licensees for (a)
selection and proper use of portable survey instruments and (b) understanding the field conditions
and the extent to which the capabilities of those instruments can be limited. The types of
instruments commonly used in field radiological surveys that were evaluated included, in part, gas
proportional, Geiger-Mueller (GM), zinc sulfide (ZnS), and sodium iodide (Nal) detectors.
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FOREWORD

The NRC has amended its regulations to establish residual radioactivity criteria for
decommissioning of licensed nuclear facilities. uport of that rulemaking, the @onission has
prepared a Generic Environmental Impact Statement (GEIS), consistent with the National
Environmental Policy Act (NEPA). The effects of this new rulemaking on the overall cost of
decommissioning are among the many factors considered in the GEIS. The overall cost includes
the costs of decontamination, waste disposal, and radiological surveys to demonstrate compliance
with the applicable guidelines.

An important factor affecting the costs of such radiological surveys is the minimum detectable
concentration (MDC) of field survey instruments in relation to the residual contamination
guidelines. This study provides guidance to licensees for (a) selection and proper use of portable
survey instruments and (b) understanding the field conditions and the extent to which the
capabilities of those instruments can be limited. The types of instruments commonly used in field
radiological surveys that were evaluated include, in part, gas proportional, Geiger-Mueller (GM),
zinc sulffide (ZnS), and sodium iodide (Nal) detectors. This report describes and quantitatively
evaluates the effects of various factors on the detection sensitivity of commercially available
portable field instruments being used to conduct radiological surveys in support of
decommissioning.

The initial draft of this report was published in August 1995. In response to the comments
received, substantial revisions were made to include modifications to the scan MDC approach and
the determination of instrument sensitivity for uranium and thorium decay series. The results,
approaches and methods described herein are provided for information only.

Cheryl A. Trottier, Chief
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